Enumeration and identification of dominant types of sulfate-reducing bacteria in pulp from a paper-recycling plant: a multiphasic approach.
Multiple independent approaches were applied for monitoring the abundance and identity of sulfate-reducing bacteria (SRB) in pulp of a paper-recycling plant suffering from excessive sulfide emission. The methods applied included most-probable-number (MPN) enumeration of cultivable SRB, rate measurements, FISH and PCR-based retrieval of the functional marker genes dsrA and B (encoding the two major subunits of dissimilatory bisulfite reductase) and 16S rRNA genes. The SRB community was composed of phylogenetically highly different lineages all of low abundance relative to the total microbial community in the pulp, which hampered the applicability of FISH. It was also demonstrated that dsrA- or B-targeted PCR primers commonly used for denaturing gradient gel electrophoresis and real-time PCR analyses were biased. However, using a novel approach combining MPN-PCR and terminal restriction fragment length polymorphism analysis of dsrAB amplicons generated from serially diluted DNA extracts allowed the enumeration and identification of the quantitatively most important members of the SRB community. For fast quantification of SRB in the pulp, the dsrAB-MPN-PCR assay and sulfate reduction rate measurements were found to be most suitable.